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IT  is  now  generally  believed  that  the  bituminous  fubftances  are 
not  of  mineral  origin,  but  that  they  have  been  formed  from 
certain  principles  of  fubftances  belonging  to  the  organized  king¬ 
doms  of  Nature,  which,  after  the  lofs  of  animal  and  vegetable  life, 
have  buffered  confiderable  changes  by  long  conta£f  and  union  with 
mineral  bodies. 

Thefe  changes  have  been  however  fo  confiderable,  that  the 
bitumens  can  no  longer  be  referred  to  their  firft  origin,  and  they  are 
therefore  regarded  by  general  confent  as  forming  part  of  the  prelent 
mineral  fyflem. 

The  bituminous  fubftances  are  : 

Naptha, 

Petroleum, 

Mineral  Tar, 

Mineral  Pitch, 

Afphaltum, 

Vol.IV.  S  Jet, 
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Jet, 

Pit  Coal, 

Bituminous  Wood, 

Turf, 

Peat,  and 

thofe  combinations  of  the  oxides  of  certain  metals  with  bitumen 

called  Bituminous  Ores*. 

Thofe  who  are  acquainted  with  the  nature  of  thefe  fubftances 
will  immediately  perceive,  that  they  may  be  formed  into  two  divi- 
fions :  the  firft  of  which  confifts  of  fimple  fpecies,  or  unadulterated 
bitumens:  and  the  Jecond  is  compofed  of  bitumen  mixed  or  com¬ 
bined  with  the  earths,  vegetable  matter,  and  metallic  oxides;  fo  that 
thefe  appear  to  merit  the  name  of  compound  fpecies. 

I  fhall  now  fitdl  confider  how  the  fimple  fpecies  are  connected 
with  each  other. 

§  2. 

IT  has  been  the  opinion  of  fome  eminent  Naturalifts  and  Chemifts, 
that  naptha  is  an  ethereal  oil  produced  from  the  more  compa6t 
and  folid  bitumens  by  a  fort  of  natural  diftillation.  This  however 
appears  to  be  an  hypothefis  founded  upon  analogy,  and  fupported 
only  by  a  few  local  fa6ls  which  may  often  be  queftioned.  But 
many  fa£ts  and  obfervations  concur  to  prove  that  the  contrary  mod 
frequently  happens,  and  that  the  compact  bitumens  are  often,  if 
not  always,  formed  from  naptha  and  petroleum  by  infpiflation. 
I  will  not  however  now  infill  upon  the  proofs  of  this,  as  the  varie- 

#  As  I  intend  only  here  to  notice  the  modifications  o£  naptha  and  petroleum,  I  have 
not  mentioned  amber  and  the  honey-ftone. 
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ties  of  the  elaftic  bitumen,  which  I  jfhali  foon  defcribe,  will  be 
fufficient  for  the  purpofe*. 

NAPTHA. 

NapthA  is  a  fubftance  well  known  to  Mineralogies  as  a  light, 
thin*  often  colourlefs  oil,  highly  odoriferous  and  inflammable, 
\vhich  is  fometimes  found  on  the  furface  of  the  waters  of  fprings, 
and  at  other  times  ifliiing  from  certain  ftrata. 

When  expofed  to  the  air,  it  becomes  at  fir  ft  yellow,  afterwards 

brown,  and  in  the  like  proportion  it  thickens,  and  pafies  into 

*  ,  • 

PETROL  or  PETROLEUM. 

This  has  a  greafy  feel,  is  thicker  than  the  preceding  fubftance, 
is  tranfparent  or  femitranfparent,  and  of  a  reddifti  or  blackifh  brown 
colour.  By  air  it  becomes  like  tar,  and  then  is  called 

mountain  or  Mineral  tar,  bitumen  petroleum 

TARDE  FLUENS. 

This  fubftance  is  vifcid,  and  of  a  reddifti  or  blackifh  brown  or 

black. . When  burned,  it  emits  a  difagreeable  bituminous  fmell,  and 

by  expofure  to  the  air  it  pafies  into 

*  Bergman  was  of  opinion,  that  the  liquid  bitumens  were  often,  if  not  always,  formed 
from  thofe  which  are  folid,  by  the  means  of  fubtetrdneous  heat ;  and  exprefTes  himfelf  thus ; 
“  Creterum  ad  fidem  pronum  eft,  naptham,  petroleum,  bituminofofque  liquores,  quibus 
abundat  Afia,  plures  harum  materierum  exhibens  non  tantum  fcaturigines,  fed  rivulos 
tjuoque,  quibus  etiam,  parcius  licet  diftributis,  Auftralis  Europa  non  caret ;  probabile, 
inquam,  eft,  has  pinguedines  liquidas  variis  antea  terris  inhsefiile  exficcatas,  et  mediahte 
talore  fubterraneo,  fi  non  femper,  fsepe  tamen  fluiditatem  recuperate.  Novimus  ignem 
it  alto  haud  raro  agere,  quamvis  in  fuperficie  vix  obfcuva  ejufdem  indicia  inveftigare 
iiceat :  novimus  praeterea  e  ficco  aluminari  fchifto  petroleum  extorqueri  jufto  caloris 
gradu,  cui  arte  cxponitur. — Bergman  de  Prodiiflis  Vulcanus  Opujcula,  tom.  iii.  p.  238. 
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MOUNTAIN  or  MINERAL  PITCH— Bitumen  Maltha. 

The  mineral  pitch  much  refembles  common  pitch,  and,  when* 
heated,  emits  a  ftrong  unpleafant  odour,  like  the  former  fubftance. 
When  the  weather  is  cold,  it  may  be  broken,  and  then  exhibits, 
internally,  a  glaffy  lnftre  ;  but  when  warm,  it  is  foftened,  and  pof- 
felTes  fome  tenacity.  It  is  however  fufceptible  of  a  fuperior  degree, 
of  induration,  and  then  becomes 

ASPH ALTUM — B itumen  Asphaltu m — Pe troleum- 

INDURATUM. 


This  is  a  light,  brittle  fubftance,  of  abrownifh  black,  or  black- 
When  broken,  it  fhews  a  conchoidal  fracture  with  a  gladly  luftre. 
It  has  little  of  the  bituminous  odour,  unl’efs  it  is  rubbed  or  heated. 
It  eafily  melts,  is  very  inflammable,  and,  when  pure,  burns  without 
leaving  any  allies.. 

In  this  manner,  naptha,  by  infpifTation,  paffes  fucceflively  through 
different  (fates  until  it  becomes  afphaltum,  which  appears  to  be  the 
ultimate  degree  of  induration  which  the  pure  bitumens  derived 
from  naptha  can  receive. 

I  have  at  this  time  fpecimens  before  me  which  prove  thefe 


gradations ;  and  I  have  feen  a  remarkable  inhance  in  a  bitumen 
brought  from  the  Ifland  of  Trinidad,  which  exhibits  mineral  tar 
pafling  into- mineral  pitch,  and  Laftly  into  afphaltum  A. 

§  3- 

■ 

*  The  progreffive  changes  of  naptha  into  petroleum,  mineral  tar,  mineral  pitch,  and 
afphaltum,  appear^  to  be  caufed  by  the  gradual  difhpation  of  part  of  the  hydrogen  of 
the  bitumen,  and  the  confequent  development  or  difengagement  of  carbon.  Hence,  I 
3m  inclined  to  believe,  arife  the  changes  of  colour,  the  degrees  of  infpilTation,  and 
the  in-created  proportion  of  carbon  found  in  thofe  fubftances  hy  chemical  analyiis. 

.  -  r  ■  I  WOUkli 
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THE  divifion  which  comprehends  the  fimple  bituminous  fub- 
fiances  derived  from  naptha,  may  therefore  be  confidered  as  termi¬ 
nating  in  afphaltum  ;  but  Nature  appears  to  have  glided  on  by  an 
uninterrupted  chain  which  -  connects  the  fimple  bitumens- with 
thofe  which  we  have  called  compound;  and  this  effect  is  produced 
by  the  gradual  increafe  of  the  carbonic  principle,  and  the  introduc¬ 
tion  of  extraneous  matter,  the  different  quantity  of  which,  toge^ 
ther  with  the  greater  or  lets  degree  of  mixture  or  of  chemical  union, 
eccafion  confiderable  changes  in  thefe  fubftances,  fo  that  they  are 
gradually  removed  from  thole  characters  which  diftinguifh  the. 
pure  bitumens.^ 

To  form  an  accurate  table  of  thefe  gradations.  It  would  be  ne- 
ceffary  to  have  comparative  analyfes  of  the  different  bituminous 
fubdances,  and  alfo  to  contrail  the  gnalyfes  with  the  properties  of 
thefe  bodies.  But  at  prefent  thefe  analyfes,  for  the  greater  part, 
are  wanting;  and  although  at  fome  future  time  I  intend  to  attempt 
a  feries  of  fuch  experiments,  1  mull  now  content  myfelf  with  the 
obfervations  and  faCls  which  I  have  been  able  to  colleCt  *.  From 
thefe  I  am  of  opinion,  that  the  mod:  immediate  gradation  from 
afphaltum  (which  is  the.  lafi  of  the  fimple  bitumens)  into  thofe 
which  are  compound,  takes  place  in  the  fubftance  called 

I  would  be  underftood  however  to  mean  that  the  carbon  is  only  relatively  increafed, , 
in  refpedt  to  the  other  ingredients,  in  #->given  quantity  nf  thefe  bitumens,  and  that  it  pre¬ 
dominates  in  proportion  to  the  diffipation  of  a  certain  portion  of  the  hydrogen,  which 
was  originally  necefiary  to  the  forming  of  the  bitumen  in  conjunction  wirh  the  carbon, 

*  This  paper  was  written  and  read  before  I  had  feen  the  ingenious  experiments  which 
the  celebrated  Mr.  Kirwan  has  publifhed,  in  .the  laid  edition,  of  his  Elements  of  Mine» 
ralogy* — -Vide  vol.  ii.  p.  5 1 4® 
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JET. 

Jet  is  a  fubflance  well  known  to  be  of  a  full  black,  fometimes 
however  inclining  to  brown.  It  is  confiderably  harder  and  lefs 
brittle  than  afphaltum.  It  breaks  with  a  conchoidai  fraCture,  and 
the  internal  luftre  is  glafly.  It  has  no  odour  except  when  heated* 
and  it  then  refembles  afphaltum.  It  melts  in  a  ftrong  heat,  and* 
when  burned,  leaves  an  earthy  refiduum. 

Wallerius  confidered  jet  as  afphaltum  which  had  become  indu¬ 
rated  by  time,  and  Mr.  Fourcroy  is  of  the  fame  opinion*.  Others 
again  have  arranged  it  with  the  varieties  of  coal  j*.  I  am  inclined 
however  to  believe,  that  it  is  neither  afphaltum  nor  coal,  but 
an  intermediate  fubflance  which  may  be  regarded  as  the  fifft 
gradation  from  the  fimple  bitumens  into  thofe  which  are  compound. 
The  matter  of  afphaltum  undoubtedly  enters  into  it  in  a  large  pro* 
portion,  and  has  confequently  ftamped  feveral  of  its  characters 
Upon  it ;  but  the  increafe  of  carbon,  and  of  the  extraneous  or 
earthy  matter  which  is  intimately  mixed  or  rather  combined  with 
it,  has  had  fo  much  influence,  that  the  characters  of  coal 
are  alfo  in  fome  meafure  apparent,  and  are  rendered  the  more 
ftriking  by  the  fimilarity  of  certain  local  circumftances  Which 
attend  thefe  two  fubflances.  The  characters  of  coal  are  however 
by  no  means  fully  eftablifhed  in  jet,  but  from  this  we  pafs  imme¬ 
diately  to  another,  in  which  thefe  characters  cannot  be  queftioned* 

This  is  the  fubflance  called 

CANNEL  COAL, 

which  is  of  a  full  black,  of  a  fmooth,  folid,  even  texture  ;  it  breaks 
in  any  direction,  and  the  tranlverfe  fraCture  is  conchoidai.  It 

*  Elemens  d'HiJl.  Nat .  et  de  Chititie,  tom.  iii-  p.  45 6. 

\  Widenmatin  s  Handbuch  der  Mineraiogie ,  p;  62 £  ■ 
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burns  well,  and  is  fo  compaft  that  it  is  often  employed,  like  jet,  to 
be  formed  into  trinkets.  . 

The  great  refemblance  which  cannel  coal  has  to  jet  in  many  of 
its  properties,  induces  me  to  regard  it  as  the  next  gradation  of  the 
compound  bituminous  fubftances,  and  as  the  leading  variety  of  coal 
from  which  the  others  follow  according  to  the  degree  of  their 
bituminous  char  after. 

The  limits  of  this  paper  will  not  allow  me  to  enter  into  a  cir- 
cumftantial  account  of  all  the  other  varieties  of  pit-coal  ;  neither 
is  it  neceflary,  after  the  gradations  of  afphaltum  to  jet,  and  of  jet 
to  coal,  have  been  noticed.  I  ihall  not  therefore  defcribe  the  varie¬ 
ties  of  coal  known  by  divers  names  in  different  countries,  and  even 
in  different  provinces,  fuoh  as  thofe  called  in  England  caking  coal, 
rock  coal,  fplent  coal,  &c.  &c. ;  but  ihall  only  obferve,  that  the 
pit-coals  in  general  appear  to  be  compofed  of  bitumen  intimately 
mixed,  or  rather  combined,  with  various  proportions  of  carbon  and 
earthy  matter  ;  and  according  to  the  intimacy  of  the  union,  and  the 
excefs  of  oile  or  other  of  the  ingredients,  fo  the  compound  poifeffes 
more  or  lefs  the  characters  of  perfeft  coal,  or,  by  various  fhades,, 
paffes  into  certain  earthy  or  ftony  fubftances,  which,  although  im¬ 
pregnated  with  bitumen,  do  not  merit  the  appellation  of  coal,  and. 
thefe  alfo  at  length  gradually  lofe  the  bituminous  charafter*. 

It  is  likewife  worthy  of  notice,  that  the  quantity  of  earthy  mat¬ 
ter  does  not  appear  to  be  the  principal  caufe  why  pit-coals  do  not 
bum  with  the  rapidity  which  is  to  be  perceived  in  fome  other  earthy 
fubftances  impregnated  with  bitumen.  For  we  may  conclude,,  that 

*  From  Mr.  KArwan’s  experiments  it  appears  that  carbon  is  a  conftituent  principle 
©f  coal,  and  that  the  prefence  of  it  is  a  principal  caufe  of  thofe  modifications  which  pro¬ 
duce  the  fpecies.  It  even  feems  chiefly  to  form  the  Kilkenny  coal. — Kirwan’s  Elements 
of  Mineralogy,  vol.  ii-  p*  521* 
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the  fiow  combuftion  of  coal  proceeds  from  the  joint  cffefls  pro¬ 
duced  partly  by  the  relative  proportions  of  the  bituminous,  carbona¬ 
ceous,  and  earthy  ingredients,  and  partly  by  the  more  or  lefs  perfect 
degree  of  mixture  which  connects  them  together,  and  which  degree 
of  mixture,  I  believe,  in  many  cafes,  nearly  approaches  to  chemical 
union,  if  not  actually  fo :  when,  therefore,  the  degree  of  mixture 
is  fo  perfedt  as  that  every  particle  of  bitumen  is  connected  with 
much  carbon  or  earthy  matter,  it  is  not  furprifing  that  the  rapid 
combuftible  property  of  the  former  lhould  be  checked  in  a  confider- 
able  degree  ;  and,  by  a  parity  of  reafoning,  when  the  mixture  is  grofs 
and  imperfect,*  fo  that  it  .con fids  of  a  ftony  or  earthy  fubftance, 
which  has  (imply  imbibed  bitumen,  it  is  natural  to  expedt  that  the 
bitumen  (although  lefs  abundant  than  in  coal)  fhould  enter  readily 
into  combuftion,  which  is  vehement  in  proportion  to  the  fhortnefs 
of  its  duration  ;  and  this  we  find  to  be  the  cafe  in  many  earthy  fub- 
ftances,  andloofe  fand-ftones  which  are  (imply  impregnated  with  bitu¬ 
men. — To  return,  however,  to  the  varieties  of  coal,  I  mud  obferve, 
that,  from  the  caufes  above-mentioned,  the  different  characters  and 
properties  of  coal  appear  to  me  to  be  produced.  That  in  this 
manner,  perfect  pit-coal  pafies  into  fchiftofe  or  flaty  coal,  and  this 
again,  by  certain  gradations,  pafies  into  the  varieties  of  combuftible 
or  bituminous  fchifius,  which  alfo,  by  the  gradual  decreafe  of  the 
bituminous  ingredient,  become  at  length  confounded  with  the 
varieties  of  the  common  or  argillaceous  fchifius. 

We  have  a  remarkable  example  of  this  in  the  gradations  of 
bituminous  fchifius  into  argillaceous  fchifius,  which  are  to  be 
obferved  at  Kimmeridge,  on  the  coaft  of  Dorfetfhire,  where  a  pecu¬ 
liar  bituminous  fchifius  is  found,  which  is  ufed  as  fuel  by  the  inha¬ 
bitants,  and  is  improperly  called  Kimmeridge  coal. 

By  the  feries  of  gradations  which  have  been  noticed  in  the  fore¬ 
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agoing  pages,  the  fimple  bituminous  fub  fiances  appear  to  pafs  into 
thole  which  are  compound  ;  and  tbefe  alfo,  by  declining  fhades,  at 
laft  pafs  into  fubftances  .appertaining  to  the  clafs  of  earths  anti 
hones. 

In  the  compound  bituminous  fubftances  the  prevalent  earthy 
ingredient  is  for  the  greater  part  generally,  if  not  always,  argillaceous; 
and  although  certain  calcareous  grits  (fuch  as  the  Portland  hone*) 
as  well  as  limeftones  and  marbles  .are  found  impregnated  with 
Bitumen,  yet  I  know  not, of  any  inflan ce  in  which  this  happens  to 
the  degree  requifite  to  form  a  corabuflible  fubftance. 

This  curfory  view  of  the  fimple  bitumens,  and  of  their  combina¬ 
tions,  would  he  fufficient  as  an  introduction  to  the  principal  fubjeCt 
of  this  paper  ;  but,  to  complete  the  feries,  I  fltall  make  fome  obfer- 
vations  on  the  vegetable  fubflances  which  contain  bitumen,  and 
(hall  afterwards  mention  the  mixtures  of  bitumen  with  metallic, 
oxides. 

§  4- 

WHEN  we  confider  the  faCts  which  apparently  prove  that  vege¬ 
tables  have  contributed  principally  to  the  formation  of  bitumen, 
we  have  every  reafon  to  expeCt  that  mixtures  of  vegetable  matter 
with  bitumen  fhould  frequently  occur.  But  by  the  mixture  of 
bitumen  with  the  parts  of  vegetables,  we  underhand  the  remains 
and  parts  of  vegetables  mixed  and  connected  with  the  bitumen 
which  they  themfelves  have  produced. 

This  feems  to  be  the  nature  of  the  fubftance  called 

*  The  Portland  (tone,  when  recently  broken  in  the  quarries,  emits  adrong  bituminous 
odour,  like  the  bituminous  limeftone  or  dink-done.  It  is  alfo  full  of  extraneous  fodlls,  01 
^t  lead  the  vediges  of  them. 

Vol.  IV. 
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BITUMINOUS  WOOD, 


as  well  as  of  TURF  and  PEAT. 


Bituminous  or  folfil  wood  is  found  in  many  places  ;  but  in  rc- 
fpect  to  that  which  is  found  at  Bovey,  near  Exeter,  and  which  rs 
therefore  called  Bovey  coal,  there  arc  lome  peculiarities  which  dc- 
ferve  to  be  mentioned.  The  Bovey  coal  is  a  dark  brown,  light, 
brittle  fubfbmce,  which  in  texture  and  other  external  properties 
much  refembles  wood  which  has  been  half  charred.  It  is  not 
found  as  fcattcred  logs  or  trunks,  but  forms  regular  ft  rata. 

The  pits  are  on  a  heath  which  is  flat  and  fandy  ;  the  flratum  of 
■fand  is  however  but  thin,  after  which  a  pale  brownifh  grey  clay  is 
found  mixed  with  quartz  pebbles.  This  prevails  to  about  fix  feet, 
at  which  depth  the  fir  ft  ftratum  of  the  coal  commences.  The 
quality  of  this  is  however  much  inferior  to  that  of  the  fubfequent 
ftrata,  which  in  all  amount  to  feventeen,  producing  a  depth  of 
nearly  feventy-four  feet  from  the  furface.  Between  each  ftratum 
of  coal  .is  a  dratum  of  clay.  The  direction  of  the  ftrata  is  fromeaft 
to  weft,  and  the  inclination  or  dip  is  from  north  to  fouth.  The 
inferior  ftrata  are  thought  to  afford  the  bed:  coal,  and  the  coal  is 
more  folid  and  of  a  better  quality  towards  the  fouth.  The  thickeft 
dratum  of  coal  is  from  fix  to  eight  feet  *. 

The  Bovey  coal  burns  readily  with  a  dame  like  half  charred  wood  : 
it  does  not  crackle,  and,  if  but  moderately  burned,  forms  charcoal; 
or  ;f  completely  burned,  it  leaves  a  final!  quantity  of  white  afties 
exatftly  fimilar  to  thofe  of  wood.  The  fmell  of  it  when  burn¬ 
ing  alio  refembles  that  of  wood,  with  a  faint  difagreeable  odour. 
It  is  certainly  very  remarkable  that  this  fubftance  fhould  form 
regular  drata,  although  it  poffeffes  the  texture  and  mod:  of  the 

*  In  the  winter,  twelve  men  can  raife  'about  120  tons  of  this  coal  in  a  week,  the 
whole  of  which  is  employed  in  a  neighbouring  Pottery. 
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•properties  of  wood  ;  and  that  thefe  ftrata  do  not  exhibit  any  of 
thofe  irregularities  on  <  their  furfaces,  which  might  be  expected, 
on  the  iuppofition  that  -they  were  formed  by  the  roots,  trunks, 
and  branches  of  trees  long  buried  in  the  earth.  It  is  alfo  dif¬ 
ficult  to  imagine  wood  to  have  been  tranfported  and  depofited  in 
this  place  at  feventeen  different  periods,  and  yet  it  muft  be  allowed 
that  thefe  Ifrata  have. been  formed  by  fucceflivc  operations.  I  muft 
confefs,  that  after  having  twice  vifited  and  examined  the  fpot 
exprefsly  for  the  purpofe,  I  ftill  -find  myfelf ‘utterly  unable  to  offer 
any  opinion  upon  the  fubjeft. 

The  charafters  of  bitumen  are  but  little  apparent  in  th®  Bovey 
'  coal,  and  the  fuperior  ftrata  even  appear  to  have  loft  a  portion  of 
their  combuftible  principle,  while  the  inferior  ftrata  polfefs  it.  The 
lower  parts  alfo  of  thefe  ftrata  are  more  compact  and  more  com¬ 
buftible  than  thofe  parts  which  are  immediately  upon  them*. 

Another  remarkable  fort  of  foflil  wood,  which  much  refembles 
the  Bovey  coal,  and  in  like  manner  is  arranged  among  the  bitumi¬ 
nous  woods,  is  that  found  in  Iceland,  which  is  called  by  the  inha¬ 
bitants  Surturbrand \  This  is  rather  harder  than  the  Bovey  coal, 
but  in  every  other  refpe.ft:  is  the  fame.  It  alfo  forms  ftrata  many 
feet  in  thicknefs ;  but  it  is  very  extraordinary  that  thefe  ftrata 
appear  to  be  formed  of  trunks  of  trees^  which,  in  their  tr an fverfe 

i  .  i.  *  *  -  '  '  ’  , 

*  At  about  1 00  yards  to  the  weft  of  the  pits,  is  a  bog  of  confiderable  extent,  where 
peat  is  out,  and  decayed  roots  and  trunks  of  trees  are  found,  which  do  not,  however,  in 
the  leaft  approach  to  the  nature  of  the  Bovey  coal.  Whether  this  bog  has  been  in  any 
manner  connected  with  the  formation  of  the  above-mentioned  fubftance,  I  do  noUpretend 
to  determine. 

A  yellowifh  brown  compact  fubftance,  which  in  colour  and  fraflure  refembles  ferru¬ 
ginous  clay,  is  alfo  found  occafionally  with  the  Bovey  coal  :  it  is  brittle,  and  is  highlv  . 
inflammable  it  melts  like  a  bitumen,  and  emits  a  fmoke  which  in  fmell  refembles  amber. 
This  fubftance  i s  but  rarely  found. 

2  left  ion. 
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feet  ion ,  exhibit  the  concentric  circles  of  their  annual  growth,  with 
this  difference,  that  the  trunks  have  been  fo  compreffed  as  to  be 
nearly  flat,  fo  that  the  circles  appear  like  parallel  lines  connedted 
at  their  extremities  by  a  fhort  curve. 

I  did  not  obferve  fuch  an  appearance  at  Bovey  ;  but  this  would 
depend  upon  the  pofltion  of  the  trunks  of  the  trees,  in  refpeft  to 
the  fedlion  of  the  flrata. 

Chaptal*,  Trcil  tj  Bergman  J,  and  many  others,  have  been  of 
opinion  that  the  furturbrand  is  wood  which  has  been  charred  by 
the  heat  of  the  lava.  But  I  cannot  difeern  why  it  fhould  be  fup- 
pofed  that  it  has  been  adted  upon  by  fire,  any  more  than  that  the 
Bovey  coal  has  been  fubje&ed  to  the  effedts  of  the  fame  agent* 
The  qualities  of  the  two  fubftances  are  the  fame;  and  as  (from  Arch- 
bilhop  Troll’s  and  Profeffor  Bergman’s  account)  the  furturbrand  is 
ft  ratified,  I  think  we  may  venture  to  pronounce  that  the  circum- 

fiances 

*  Elements  of  Chemiflry ,  vol.  iii.  p.  1 99. 

-j  Von  Troll’s  Letters ,  p.  4.3* 

$  Quid  de  ligno  foflili  Iflandise  fentiendum  fit,  gnaro  in  loco  natalr  contemplatofi 
decidendum  relinquimus.  Interea,  ut  cum  Vulcani  operationibus  nexum  credamus,  plures 
fuadent  rationes,  quamvis  hue  ufque  modum  ignoremus,  quo  fitum  texturamque  ad- 
quifiverunt  hsec  flrata.  Scilicet  truncis  arborum  perquam  craffis  conftant,  qualis  in 
Iflandia  nullibi  reperiuntur,  et  ne  quidem  hoc  tempore  crefcere  pofle  videntur.  Hi  fitu 
horizontali  in  flratis  multorum  pedum  crafiiciei  congefli  funt  et  petroleo  plus  minus 
penetrati,  non  jam  molli,  fed  optime  indurato,  a  quo  tarn  nigrorem,  quam  Hamms  fub 
deflagratione  qualitatem  mutuantur.  Sed  quod  in  primis  attentionem  meretur,  eft 
truncorum  in  lamellas  planas  compreflio. 

Ponamus  truneum  arboris  cujufdam  tranfverfim  fedta-m,  hinc,  uti  notum  eft,  figura 
oritur  in  orbem  rediens  circiter  circularis,  quae  omnia  monftrat  annotina  increments, 
extimo  propemodum  parallela.  Fingamus  jam  talem  fectionem  in  tenuem  laminam  com- 
preiTam,.  et  veram  habebimus  ligni  folfilis,  de  quo  heic  agitur,  ideam  j  nam  in  magnis 
hujus  materiae  fruflis,  tranfverfim  fedlis,  quemlibet  annotinorum  orbium  vifu  perfequi 
lUetj  ita  plerumque  coadtum,  ut  duas  lineas  fere  parallelas  exhibeat,  quarum  extrema 

brevi 
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fiances  under  which  they  are  found,  are  alfo  fimilar*.  The  whole, 
therefore,  of  the  opinion  in  favour  of  fire,  appears  to  reft  on  the 
volcanic  nature  of  Iceland  ;  but  it  furely  would  be  going  too  far 
were  we  to  afcribe  to  fire  all  the  phenomena  which  are  obferved 
in  volcanic  countries. 

Bovey  coal,  like  the  furturbrand,  refembles  half-charred  wood; 
and  I  will  allow,  and  indeed  am  difpofed  to  believe,  that  it  is  in  a 
Hate  nearly  fimilar;  but  from  this  it  does  not  follow  that  fire  has 
been  the  caufe. 

Carbon  is  known  to  be  one  of  the  grand  principles  of  vegetables, 
and  alfo  as  that  which  is  the  moft  fixed,  excepting  the  fmall  por¬ 
tion  of  the  earths  contained  in  them.  As  a  fixed  principle,  carbon 
appears  to  form,  in  great  meafure,  the  vegetable  fibre  ;  and  after  a 
certain  degree  of  combuftion,  (by  which  the  other  principles  have 
been  diflipated,)  it  remains,  and  the  particles  of  it  keep  the  fame 
arrangement  which  they  poffefted  when  the  vegetable  was  com¬ 
plete.  If,  however,  the  combuftion  has  been  carried  on  with  the 

brevi  flexura  funt  adunata. — Quoe  autem  immanis  requiritur  vis,  ut  truncus  cylindricus 
ita  complanetur  ?  Nonne  antea  particularum  nexus  putredinis  quodam  gradu  fuerit 
relaxatus  ?  Certe,  nifi  compages  quodammodo  mutatur,  quodlibet  pondus  incumberrs 
huic  efte£tui  erit  impar.  Cseterum  idem  obfervatur  phenomenon  in  omni  fchifto  argil- 
laceo. 

Orthoceratite,  quse  in  ftrato  calcareo  eonicam  figurant  perfetle  fervant,  in  fchifto 
planum  fere  triangulare  compreffione  efficiunt.  Idem  valet  de  pifcibus,  conchis,  in- 
iedHfque  petrefa£tis.  Caufa  adhuc  latet,  fed  in  utroque  cafu  fine  dubio  eadem  eft,  et 
digna  quae  exploretur.  Obfervatu  quoque  dignum  eft,  quod  idem  reperiatur  effeffus, 
quamvis  ftratum  calcareum  fub  fchifto  collocatum  fit  et  majori  ideo  pondere  comprimente 
onuftum. . "Bergman  de  Produciis  Vulcaniis  Opifcula ,  tom.  iii.  pi  239. 

*  “  It  is  found  (the  furturbrand)  in  many  parts  of  Iceland,  generally  in  the  mountains, 
in  horizontal  beds  ;  fometimes  more  than  one  is  to  be  met  with,  as  in  the  mountain  of 
-Lack  in  Bardeftrand/ where  four  ftrata  of  furturbrand  are  found  alternately  with  different 
kinds  of  ftone.” — Troi/’s  Letters ,  p.  42. 
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free  accefs  of  air,  the  carbon  enters  into  combination  with  oxygen 
and  caloric,  and  forms  carbonic  acid. 

We  have  many  examples  in  which  carbon  is  formed  or  rather 
liberated  from  thofe  fubflances  with  which  it  was  combined  in 
vegetables;  and  thefe  are  now  explained  as  effects  fimilar  to  thofe 
of  combuflion,  although  fire  has  not  been  the  caufe.  In  both 
cafes  the  carbon  has  been  freed  from  the  more  volatile  principles  -f 
and  under  c-ircumftances  .not  favourable  to  the  union  of  carbon 
’with  oxygen,  the  former  mu  ft  neceflarily  remain  more  or  lefs  un- 
diminifhed. 

.During  the  .combuflion  of  vegetable  matter,,  the  more  volatile 
principles  contained  in  the  vegetable  fibre  (which  with  carbon  alfo 
form  the  refinous  and  other  fimilar  fubftances)  appear  to  be  firfl 
feparated  ;  and  in  proportion  to  this  feparation,  the  other  more 
fixed  fubflance,  which  we  call  carbon,  is  developed. 

Thus,  by  the  progrefs  of  combuflion,  wood  becomes  brown,  and 
afterwards  black;  fo  that  the  flate  of  the  wood  fhews  the  degree  of 
combuflion  to  which  it  has  been  fubjefiled,  or,  in  other  words,  how 
far  the  feparation  of  the  other  principles  from  carbon  has  been 
efifefiled. 

Combuflion  is  therefore  a  fpecies  of  analyfis  by  which  the 
principles  of  vegetables  are  feparated,  according  to  their  affinities, 
and  according  to  their  degree  of  volatility.  By  this  operation 
hydrogen  and  azote  (if  it  be  prefent  in  the  vegetable)  are  firfl  dif- 
engaged  and  form  new  combinations,  while  the  carbon  is  the  laft 
which  is  a6ted  upon  ;  fo  that  unlefs  a  fufficient  quantity  of  oxygen 
be  prefent,  it  remains  fixed  and  unchanged. 

But  the  fame  feparation  of  the  vegetable  principles  happens 
whenever  vegetables  in  the  full  pofTeflion  of  their  juices  are  expofed 
to  ckcumftances  which  favour  the  putrid  fermentation. — As  in 

combuflion. 
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combuftion,  fo  by  the  progrefs  of  putrefaction  does  the  vegetable 
lofe.its  colour,  become  brown,  and  afterwards  black;  at  the  fame 
time  a  gas  is  difcharged,  which  is  compofed  of  hydrogen,  azote,  and 
carbonic  acid. 

When  combuftion  is  long  continued  with  the  free  accefs  of  air, 
the  whole  of  the  carbon  is  diflipated  in  the  ftate  of  carbonic  acid  ; 
but  in  the  procefs  of  putrefaction  a  confiderable  portion  of  carbon 
commonly  remains  even  long  after  the  putrid  fermentation  has 
ceafed.  Although,  therefore,  it  is  as  readily  developed  by  putrefac¬ 
tion  as  by  combuftion,  it  is  not,  however,  when  liberated  from  the 
other  principles,  fo  fpeedily  diftipated  by  the  former  as  by  the  latter 
procefs. 

According  to  the  degree  of  combuftion  within  certain  limits  the 
carbon  is  more  or  lefs  apparent,  and  the  like  prevails  according  to 
the  degree  of  putrefaction  ;  fo  that  whenever  the  caufes  which  have 
promoted  this  fpecies  of  fermentation  have  ceafed,  the  vegetable 
fubftance  will  remain  with  more  or  lefs  of  its  firft  principles,  and 
with  more  or  lefs  viftble  carbonic  matter,  according  to  the  degree  of 
putrefaction  which  has  prevailed,  and  the  vegetable  fubftance  will 
confequently  have  the  appearance  and  properties  of  wood  which 
has  been  charred  more  or  lefs. 

To  this  caufe,  therefore,  1  am  inclined  to  attribute  the  formation 
and  appearance  of  the  Bovey  coal  and  furturbrand  ;  and  I  believe 
that  the  portion  of  oily  and  bituminous  matter,  which  I  have  ob¬ 
tained  from  them  by  diftillation,  is  nothing  more  than  the  remain¬ 
der  of  the  vegetable  oils  and  juices  which  have  been  partly  modi¬ 
fied  by  mineral  agents*. 

The 

*  “  Coal  not  only  forms  the  refiduum  of  all  vegetable  fubftanees  that  have  undergone 
a  flow  and  fmothered  combuftion,  that  is,  to  which  the  free  accefs  of  air  has  been  pre¬ 
vented. 
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The  characters  <©f  bitumen  are  much  more  apparent  in  turf  and 
<peat,  than  in  th  e  greater  part  of  the  foflil  woods.  T urf  is  well  known 
to  be  compofed  of  the  parts  of  vegetables,  fuck  as  fmall  root  si 
twigs,  &,c.  mixed  with  a  portion  of  petroleum ;  and  peat  is  the 
fame,  excepting  that  it  generally  contains  more  of  earthy  matter,  or 
that  the  vegetables  have  undergone  a  more  complete  decom- 
politioiic 

The  boggy  nature  of  the  places  in  which  they  are  found,  proves 
:tbat  a  certain  degree  of  maceration  is  neceffary  to  form  the  bitu¬ 
minous  matter  which  they  contain ;  and  I  have  already  noticed, 
that  every  fact  appears  to  demonftrate,  that  the  bitumen  is  a  pro¬ 
duct  of  thofe  vegetables,  the  remains  of  which  conftitute  the  other 
ingredient  of  turf  and  peat. 

The  different  proportion  of  vegetable  matter,  of  bitumen,  and  of 
earth,  together  with  the  different  ffate  of  the  bitumen,  as  well  as 
the  degree  of  perfection  refpeCting  the  formation  of  it  frpm  the 
vegetable  principles,  contribute  to  alter  the  properties  and  characters 
of  the  compound,  and  thus  produce  varieties.  It  is  believed  that 
thefe  fub fiances  have  been  materially  concerned  in  the  formation  of 
pit-coal,  and  fome  eminent  mineralogifts  maintain  that  there  is  an 
uninterrupted  feries  which  connects  the  varieties  of  turf  and  peat 
with  thofe  of  coahT 

§  6. 

vented,  but  atfo  of  all  putrid  vegetable  and  animal  bodies  :  hence  it  is  found  in  vegetable 
and  animal  manures  that  have  undergone  putrefaction,  and  is  the  true  bafis  of  their  ame¬ 
liorating  powers  j  if  the  water  that  pafTes  through  a  putrefying  dunghill  be  examined,  i.t 
will  be  found  of  a  brown  colour,  and  if  fubjedted  to  evaporation,  the  principal  part  of  the 
refiduum  will  be  found  to  confift  of  coal.  AH  foils  fteeped  in  water  communicate  the 
fame  colour  to  it  in  proportion  to  their  fertility  ;  and  this  water  being  evaporated,  leaves 
alfo  a  coal,  as  Meffrs.  Haffenfraz  and  Foureroy  atteft.”— Kinvan  on  Manures ,  p.  154, 
Vol.  v.  of  The  Tranfaftions  of  the  Royal  Irijh  Academy.  ^ 

*  Man  findet  in  der  natur  einen  ununterbrochen^n  iiber.gang  von  .dem  rafen  und 

papiertorf 
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§5* 


:  4U  '  *  ••{  :vr;  felloe  r.  f  -  .  * 

LITTLE  need  be  faid  concerning  thpfe  mixtures  of  bitumen 

with  metals  or  their  oxides  which  are  fometimes  called  the  bitumi¬ 
nous  ores  of  mercury,  copper  and  iron,  for  they  fhould  rather  be 
arranged  with  the  adulterated  or  impure  bitumens.  Few  of  them 
contain  the  metallic  ingredient  in  a  proportion  fufficient  to  caufe 
the  compound  to  be  worked  as  an  ore  ;  and  the  only  exception  with 
which  I  am  acquainted,  is  the  fubftance  found  atldria,  in  Carniola, 
compofed  of  mercury  mixed  with  bituminous  matter,  a  quintal 
of  which,  according  to  Mr.  de  Born,  affords  from  fifteen  to  twenty 
pounds  of  mercury  *.  ;  1  » 


§  6. 

I 


FROM  the  preceding  obfervations  it  will  appear,  that  although  I 
have  fdrft  mentioned  naptha  in  order  that  I  might  be  better  un- 
derftood  in  refpeci  to  the  degree  of  connexion  prevailing  between 
the  bituminous  fubftances,  yet,  to  have  followed  them  from  their 
origin  and  the  period  of  their  formation,  I  fhould  rather  have  begun 
with  thpfe  fubftances  which  moft  clearly  point  out  how  much 
the  vegetable  kingdom  has  contributed  to  the  produbtion  of  them, 
with  the  probable  occafional  concurrence  of  animal  fubftances. 

That  the  latter  have  contributed  in  fome  me  alii  re  to  the  forming 
of  bitumen,  we  can  only  infer  from  the  veftiges  and  exuviae  of 
animals,  which  fo  commonly  accompany  bituminous  fubftances  j 

-  t  ’  '  :  i  ui  1  i  <  ►  . ,  n 

papiercorf  durch  deh  moor  oder  .fumpftorf  in  den  pechtorf,  und  von  dicfem  in  die 
braun  fchiefer  und  pechkohle.  —  Widenmann,  p.  630. 

*  Catalogue  de  la  Collection  ties  FoJJilci  de  Mlle-  de  Raab ,  tom.  ii.  p.  294,  348,  Be  400. 
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but  no  doubt  can  be  entertained  in  refpedt  to  vegetables,  for  it 
appears  that  bitumen  is  formed  from  them  by  long  maceration* 
and  by  other  proceffes  at  prefent  unknown  to  us  : 

That  when  certain  portions  of  vegetable  matter  remain  undecom- 
pofed,  and  are  mixed  with  the  petroleum  thus  produced,  the  varieties 
of  turf  and  peat  are  formed: 

That  wood  in  general  contributes  to  the  production  of  bitu¬ 
men  ;  but  does  not  feem  to  retain  it,  after  the  formation  of  it,  in  fo 
confiderable  a  proportion  as  the  foregoing  fubftances : 

That  the  bituminous  matter  thus  formed,  and  oecafionally  fepa- 
rated,  is  in  different  ftates  according  to  the  degree  of  infpiffation  : 

And  laftly,  with  various  proportions  of  carbonic  and  earthy 
matter,  it  forms  jet,  coal,  and  bituminous  fchiftus ;  and  with  me¬ 
tallic  fubftances  it  produces  thofe  compounds  called  bituminous 
ores. 

§7- 

.  *  *  ./  ^  '.u  t  i/  j.  ^  ii.«  1  '  »  m  * -J  i  k  . .  .>  s. '  v>  a  -  /  ;  j  .  J"  .  1  /  f  l v ,  ,*  J  * 

ABOUT  the  year  1786  a  new  fpecies  of  bitumen  was  difcovered 
near  Caftleton,  in  Derbyfhire,  which  much  refembles,  in  elafticity 
and  colour,  the  fubftance  known  by  the  name  of  cahout-chou,  or 
Indian  rubber. 

Mr.  de  Born  was,  I  believe,  the  fir  ft  who  mentioned  it*;  but  as  he 
appears  to  have  known  only  one  variety  of  this  fingular  fubftance, 

I  am  induced  to  hope  that  a  defcription  of  many  other  varieties, 
which  have  fince  been  found,  will  not  be  unacceptable  to  this  Society* 

The  elaftic  bitumen,  which  refembles  the  cahout-chou,  was  firft 
difcovered  in  the  cavities  of  a  vein  in  the  lead-mine  called  Odin, 
which  is  near  the  bafe  of  Mamtor,  to  the  north  of  Caftleton.  The 


*  Catalogue  de  la  ColleBion  de  Ai11'-  de  Raab ,  tom.  ii.  p.  77. 
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ore  of  this  mine  (which  is  fuppofed  to  be  one  of  the  mod  ancient 
in  England)  is  galena,  accompanied  by  fluor,  calcareous  and  heavy 
fpars,  quartz,  blende,  calamine,  felenite,  afphaltum,  and  the  elaftic 
bitumen,  although  the  latter  is  now  rarely  found  *.  Another 
fpecies  of  the  elaftic  bitumen  has  within  about  three  years  been 
found  in  a  neighbouring  rivulet;  but  I  (hall  not  at  prefent  notice  it, 
as  1  intend  firft  to  defcribe  the  varieties  of  that  which  was  firft 
difcovered,  and  which  refembles  the  cahout-chou.  In  order  to  do. 
this  with  more  perfpicuity,  1  fhall  defcribe  the  fpecimens  belonging 
to  my  colledtion,  according  to  the  mode  in  which  I  have  arranged 
them. 


SPECIES  the  FIRST. 

i  \  r l  *■  ' i  1  f  i  I ‘  ?  }  *  1 1  »  '  1  r  •'  .  )  t  ' ,  \  *  .  q  -  .  .  .  .  .  .  j ,  *  .  t  y 

A,  No.  1. 

Elastic  bitumen  of  a  yellowifh  brown  colour,  part  of  which  is 
almoft  liquid  like  petroleum,  and  adheres  to  the  fingers;  the  other 
part  is  of  a  darker  colour,  of  a  mammillary  form,  does  not  adhere  to 
the  fingers,  and  is  foft  and  elaftic.  This  is  on  a  grey  bituminous 
limeftone,  with  white  calcareous  fpar  in  the  figure  of  hexaedral 
pyramids,  forming  that  which  is  called  the  dog-tooth  fpar. 

A,  No.  2. 

Bitumen  of  a  yellowifh  brown,  partly  liquid,  and  partly  elaftic, 
which,  however,  adheres  to  the  fingers;  on  pale  grey  limeftone, 
with  cryftals  of  white  fluor  fpar,  blende,  and  galena. — On  another 
part  of  the  limeftone  are  fome  globules  of  bitumen  of  a  reddith 
brown,  perfectly  hard  and  brittle. 

*  I  am  indebted  to  the  ingenious  Mr.  White  Watfon,  of  Bake  well,  for  much  infor¬ 
mation  refpedting  the  local  circumftances  which  attend  this  bitumen. 

U  2  A,  h*  0.  y » 
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.  A,  No.  3. 

Dark  brown  bitumen  of  a  ftala6titical  form,  hard,  but  in  fome 

decree  elaftic. 

■  'r  *  "•  >  r.  iStlti::,  : 

A,  No.  4. 

Bitumen  of  a  reddifh  brown,  in  the  form  of  globules,  fome  of 
which  are  elaftic,  and  others  hard  :  on  brownifh-grey  limeftone,, 
accompanied  by  cryffallized  white  fluor,  dogtooth  calcareous  fpar,. 
and  pyrites  in  fmall  cryftals,  fome  of  which  are  on  the  furfac©  of 
the  , globules  of  bitumen. 

;  I  A>  5-  , 

The  fame  of  a  darker  brown,  of  a  ftalatftitical  form,  hard  and 
brittle ;  on  pale  brown  calcareous  fpar,  impregnated  with  bitu¬ 
men. 

r  1  ,  1  /i  <  4  /  .  ,  _  j  l  f 

■■  ■*  ■*  v  ’  c  j  i  j  L )  f  *  *  1  *  l  *  { \  i  i  ■  j  v  x  O 

A,  No.  6, 

Bitumen  of  a  dark  reddifh  brown,  very  hard  ;  on  pale  brown  fparry 
ftink-ftone,  with  grey  limeftone,  in  which  are  fome  coralloides. 

,  :  ,r  .  *  0  11  i; ■  "  ,?  ]■  •  t  "  — "v  . . 

A,  No.  7. 

Bitumen  of  a  dark  yellowifh  brown,  elaftic,  but  very  foft,  fo  that 
it  adheres  to  the  fingers. 


.  j  n'jiaji  • 


)  zi 


*  jr , 


A,  No.  8. 

The  fame  thinly  fpread  over  grey  fparry  ftink-ftone. 

?  .  .  "  r  f  /  f 

A  XT 

A,  No.  9. 

Bitumen  of  a  brownifh  olive  colour,  which  becomes  reddifh 
brown  by  the  air,  but  when  oppofed  to  the  light  it  appears  femi- 

tranfparent, 
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iranfparent,  and  of  a  yellowilh  brown  inclining  to  orange.  It  is 
foft,  very  elaftic,  and  (when  recently  cut)  adheres  to  the  fingers. 

A,  No.  10. 

The  fame  of  a  darker  brown,  and  harder  in  a  fmall  degree.  The 
fpecific  gravity  of  this  fpecimen  is  0,9053  ;  water  being  eftimated 
at  10,000  at  temp.  6o°. 

A,  No.  11. 

Bitumen  of  a  dark  brown,  harder  than  the  former.  This  ex- 
aftly  refembles  the  cahout-chou  in  the  degree  of  elafticity,  and  in 
the  property  which  it  pofTeffes  of  removing  the  traces  of  black- 
lead.  ;  . ; 

'  V  *  ■  *  -•  i 

A,  No.  12. 

The  fame,  but  rather  harder. 

A,  No.  13. 

The  fame  of  a  blackifh  brown,  which  is  flightly  elaftic  when  the 
weather  is  warm,  but  is  brittle  when  cold. 

t  •  ,  •  «  •  r , 

A,  No.  14. 

The  fame  of  a  blackifh  brown,  nearly  black,  which  fcarcely  pof- 
feffes  any  elafticity ;  it  breaks,  and  refembles  alphaltum  in  luftre, 
colour  and  fra&ure. 

A,  No.  15* 

>  k 

% 

The  fame  of  a  reddifh  brown,  perfectly  hard  and  brittle.  The 
chara&ers  of  afphaltum  are  complete  in  this  fpecimen. 

The  fpecific  gravity  is  10,233. 


a 


The  other  fpecies  of  elaftic  bitumen,  which  I  fhall  diftinguifh  by 

the 


A 


*5° 
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the  letter  B,  has  been  found  during  the  laft  three  years  in  a  rivulet 
which  runs  at  the  bafe  of  Mamtor,  from  Weft  to  Eaft,  at  a  fmall 
diftance  from  .Odin  mine. — The  varieties  of  it,  in  my  poffeftion,  are 
as  follow : - 

v  r  f  •  j  ,  ,  # 

;i  J  ; „  „  '  J  ;  .  .  .  #  *  >  1  ,  -r-  v )  '  v  1  ? 

SPECIES  the  SECOND. 

B,  No.  i. 

Elastic  bitumen,  which,  recently  cut,  exactly  refembles  fine 
clofe  cork  in  colour  and  texture,  but,  by  the  air,  in  a  few  days  it 
becomes  of  a  pale  reddifh  brown. — This  forms  a  thin  coat,  which 
completely  covers  a  mafs  of  elaftic  bitumen,  which  is  foft,  and  of  a 
browniih  olive  colour,  like  A,  No.  9. 

B,  No.  2. 

^  N 

The  fame,  excepting  that  the  coat  or  cruft  is  much  thicker. 

B,  No.  3. 

The  fame,  but  the  coating  is  thicker  than  that  of  No.  2,  and  the 
browniih  olive- coloured  bitumen  much  lefs  in  quantity. 

B,  No.  4. 

The  fame,  excepting  that  the  greater  part  of  the  mafs  refembles 
cork,  fo  that  only  a  very  fmall  nucleus  of  the  brown  bitumen 
remains*. 

<B,  No.  5. 

The  fame,  excepting  that  the  bitumen,  which  is  coated,  is  in  the 
ftate  of  afphaltum. 

The  fpecific  gravity  of  this  fpecimen  is  0,9881. 


* 

*  One  of  the  fpecimens  in  xny  pofieflion,  fimilar  to  B,  No.  4,  weighs  between 
and  14  pounds. 

6  B,  No.  6. 
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B,  No.  6. 

Elaftic  bitumen,  the  whole  mafs  of  which  refembles  fine  cork.— 
The  fpecific  gravity  is  0,9748. 

B,  No.  7. 

The  fame,  but  friable,  and  apparently  palling  by  decompofition 
into  an  ochraceous  coloured  powder. 


The  varieties  of  the  firft  fpecies  of  the  elaftic  bitumen,  or  that 
which  is  like  the  cahout-chou,  evidently  appear  to  be  formed  from 
a  naptha  or  petroleum,  which,  like  that  which  produces  the  other 
fimpie  bituminous  fubftances  formerly  mentioned,  is  fufceptible  of 
various  degrees  of  infpiffation. 

All  the  varieties  of  the  firft  fpecies,  from  No.  1,  to  No.  15,  may 
be  regarded  as  thus  formed,  for  in  thefe  we  can  trace  all  the  modi¬ 
fications  comprehended  between  petroleum  and  afphaltum;  with 
this  difference,  that  the  intermediate  modifications  of  this  fpecies 
have  the  remarkable  property  of  elafticity,  which  is  the  moft  com¬ 
plete  in  the  variety  which  occupies  the  middle  place  between  pe¬ 
troleum  and  afphaltum. 

The  fecond  fpecies  B,  or  that  which  refembles  cork,  appears  f» 
different  from  that  marked  A,  that  it  is  not  at  firft  eafy  to  conceive 
how  they  are  connected,  or  at  leaft  the  difficulty  muff:  appear  great 
to  thofe  who  have  only  feen  fpecimens  of  each  fpecies  complete  in 
their  refpedtive  characters.  But,  from  an  attentive  examination  of 
many  fpecimens,  and  particularly  of  thofe  which  I  have  defcribed, 
I  am  convinced  that  the  varieties  of  the  fpecies  B.  are  only  modi¬ 
fications  of  the  fpecies  A,  produced  probably  by  long  maceration 
in  the  water  of  the  rivulet  in  which  this  fpecies  is  found,  to  the 
effedts  of  which  we  may,  with  fome  appearance  of  reafon,,  add  the 

viciffitudes. 
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viciffit'udes  of  the  feafons,  of  air,  and  of  the  weather  in  general, 
as  well  as  thofe  of  reiterated  moitlure  and  drynefs  occafioned  by 
the  rife  and  fall  of  the  water  of  the  rivulet ;  and  what  feems  to 
corroborate  this  opinion  is,  that  the  fubftance,  like  cork,  incrufts 
the  fpecies  A,  and  appears  to  be  only  a  change  which  has  pene¬ 
trated  deeper  into  the  fubftance  of  it  in  proportion  to  the  duration 
of  the  caufes  which  I  have  mentioned,  fo  that  at  length  the  origi¬ 
nal  fubftance  no  longer  remains  in  its  primitive  ftate.  1  do  not 
believe,  however,  that  this  change  arifes  from  any  alteration  in  the 
conftituent  principles,  but  merely  from  a  partial  and  minute  dis¬ 
union  or  disintegration  of  the  particles  of  the  original  fubftance,  as 
both  fpecies  melt  into  one  which  is  perfectly  Similar.  I  muft  alfo 
add,  that  the  fpecies  A  burns  eafily,  and  with  rapidity ;  but  the 
fpecies  B  burns  with  fome  difficulty,  and  crackles  as  if  it  had  im¬ 
bibed  a  quantity  of  water. 

I  have  remarked,  when  the  different  varieties  of  the  elaftic  bitu¬ 
men  were  melted,  that  they  completely  loft  the  elaftic  property,  and 
a  quantity  of  air  or  gas  appeared  to  be  difengaged,  particularly  from 
the  fpecies  B.  I  alfo  obferved,  that  the  fubftances  which  remained 
after  this  operation,  correfponded,in  refpedt  to  confidence,  with  thofe 
which  had  been  employed,  as  the  following  Table  will  {hew  : - - 

A,  No.  7  and  8.  ...  produced  a  thick  liquid  petroleum,  not  appa¬ 
rently  different  from  that  which  is  commonly 


known. 

A,  No.  9 .  produced  a  thicker  petroleum,  approaching  to 

mineral  tar. 

A,  No.  ii  and  12.  produced  mineral  tar. 

B,  No.  6 . .  produced  the  lame,  approaching  to  mineral  pitch* 

A,  No.  13 . .  produced  mineral  pitch. 

A,  No.  14  and  15.  did  not  fuffer  any  change,  but  remained  as  at 

firft,  with  all  the  characters  of  afphaltum. 

5  From 
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From  what  I  have  related,  I  fufpect  that  the  elaftic  property 
is  occafioned  by  the  interpofition  of  very  minute  portions  of  air 
or  fome  other  elaftic  fluid  between  the  parts  of  the  bitumen,  and 
that  this  takes  place  by  reafon  of  fome  unknown  caufe  at  the  time 
of  formation  ;  but  when  thefe  bitumens  are  melted,  the  elaflic 
fluid  is  liberated,  and  the  mafs  lofes  that  fine  fpongy  texture  which 
I  fufpedt  to  have  been  the  caufe  of  the  elaflic  property  *. 

Derbyfhire  is  well  known  as  a  country  which  exhibits,  in  the 
moft  ftriking  manner,  the  remarkable  changes  which  our  globe  has 
fuffered.  In  every  part  of  it,  the  mod:  indifputable  evidences  ap¬ 
pear  of  fome  great  and  extraordinary  revolution  ;  and  there  is  not 
any  place  where  extraneous  foflils,  fuch  as  the  remains  and  impref- 
fions  of  vegetables  and  animals,  are  more  abundant. 

Bitumen,  in  other  countries,  is  moft  commonly  found  where 
thefe  prefent  themfelves ;  and,  in  like  maimer,  there  are  few  coun¬ 
tries  which  abound  fo  much  with  bitumen  as  Derbyfhire. 

Whoever  has  examined  the  limeftone  rocks  about  Matlock,  and 
moft  other  places  in  this  county,  muft  be  convinced  of  tire  truth  of 
this  aftertion. 

The  limeftone  and  calcareous  fpars  alfo,  where  the  elaflic  bitu¬ 
men  is  found,  are,  for  the  greater  part,  in  the  fame  ftate  ;  fo  that  no 
doubt  can  be  entertained  but  that  this  bitumen  has  had  the  fame 
origin  as  thofe  which  are  more  generally  known  ;  and  it  would 

*  The  elaflic  bitumen,  A,  No.  9.  when  digefted  in  fulphuric  ether  in  a  temperature  of 
about  5  50,  is  partly  diflolved.  The  folution  is  yellowifli  brown  when  oppofed  to  the  light ; 
but  when  otherwife  viewed,  is  like  the  bitumen,  that  is,  of  a  brovvnifh  olive  colour.  By 
fpontaneous  evaporation,  the  etheric  folution  leaves  a  yellowifli  brown  bitumen,  which 
is  totally  devoid  of  elafticity.  The  undiflolved  portion  (like 'the  cahout-chou  under  fimi- 
lar  circumftances)  is  foftened,  and  is  much  increafed  in  bulk. 

The  fpecies  B,  No.  6.  cut  into  very  thin  flices, .  communicates  a  yellow  tinge  to 
fulphuric  ether ;  in  other  refpe&s  it  is  but  little  affe&ed. 

Vol.  IV.  X  undoubtedly 
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undoubtedly  have  been  confounded  with  them,  had  it  not  been? 
difcovered  when  pafiing  from  the  liquid  to  the  folid  ftate. 

The  elementary  principles  of  bitumen  are,  hydrogen,  carbon* 
fometimes  azote,  and  probably  fome  oxygen,  which,  by  its  aCtion  on 
the  other  principles,  tends  to  form  the  concrete  bitumens,  nd  alfo 
produces  that  portion  of  acid  obtained  by  chemical  operations. 
Thefe  fame  principles,  hydrogen  and  carbon,  conftitute  the  vegetable 
oils  and  refins  ;  and  the  fame,  with  fome  azote,  form  the  oils  and 
greafe  of  animals.  Now  it  is  known  that  very  fmall  changes  in 
the  refpe&ive  proportions  of  thefe  ingredients,  and  in  the  circum- 
fiances  which  attend  the  combination  of  them,  will  caufe  confider- 
able  variations  in  the  nature  of  the  products;  and  in  like  manner, 
it  appears  very  probable,  that  when  the  organized  bodies  in  their 
recent  ftate,  and  in  the  full  poffeffion  of  the  above-mentioned  prin¬ 
ciples,  have  been  buried  in  a  fituation  where  thefe  principles  have 
been  long  elaborated  under  certain  favourable  circumftances,  and 
fubjeCted  to  the  action  of  mineral  bodies ;  I  fay  that  it  appears 
highly  probable,  that  a  new  combination,  which  we  call  bitumen, 
may  be  formed,  which,  although  different  in  fome  refpeCts  from 
the  vegetable  and  animal  products,  ftill,  however,  retains  many 
characters  of  thofe  fubftances  from  the  principles  of  which  it  has 
been  formed. 

Hammersmith, 

April  26,  1797. 


